EARLY LIFE STAGES OF NOTOTHENIOIDEI 
FROM THE KERGUELEN ISLANDS 

by 

P. KOLBBI(l). G. DL'HA\1EL(1) and P. CAMUS(2) 


ABSTRACT* - Morphology, meristics and pigmentation have been used in combination with 
knowledge of adult reproduction and habitat to identify larvae of Notothenioidei from the 
Kerguelen Islands. The larvae have been collected regularly with plankton since 19S6. Eleven 
species belonging to this sub-order occur in the Indian sector of the Southern Ocean. Most of 
the descriptions of larvae are original and include seven species of Notoiheniidae, two species 
or Channichthyidae and one of 1 larpagiferidae. The features observed on the larvae reinforce 
the distinctions between the genera and sub-genera of the Nototheniidae suggested by Ander¬ 
sen (1984), 

RESUME, - Les criteres morphologiques, meristiques ei pigmemaires associes a la connais- 
sance de la biologic des adultes [reproduction ct habitat) ont permis ! Identification des larves 
de Notothenioidei presents autour des lies Kerguelen. Regulierement depuis 1986, les larves 
ont cte collectecs dans le plancion. Onze especes sont reconnues pour ce sous-ordre, dans eet- 
te panic indienne de Ihcean Austral, Les descriptions des larves sont pour la plupan origi- 
nales el portent sur sept especes de Nototheniidae, deux de Channichthyidae et une 
d Harpagiferidae, Les caractercs observes sur les larves semblent confoner la distinction des 
genres el sous-genres proposes par Andersen (1984) pour les Nototheniidae. 


Key-words: Notothenioidei. Nototheniidae, Channichthyidae, Harpagifendae, Kerguelen 
Islands, Ichthyoplankton, Larval characters. 


Three families of Notothenioidei (Nololheniidae, Harpagifcridae and 
Channichthyidae) including eleven species occur at the Kerguelen Islands (Indian 
sector of the Southern Ocean). The Nototheniidae are the most represented with up 
to eight species. All these species are demersal on the shelf and coastal zone. Five 
of tlicm arc endemic to the area: Channichthys rhinoceratus, Harpagifer 
kerguelensis, Notothenia cyanobrancha, Sotoihenia acuta and Nototheniops mil ops. 
The biology of die juveniles and adults of the main species was studied closely 
(Mureau, 1966, 1970; Duhamel, 1982, 1984, 1987a,b). Nonetheless, almost no 
data arc available concerning the early life stages and no description of these has 
been made. Surveys dealing with both the nearshore zone and the wide island 
shelf have allow ed us to investigate the early life history stages. 


MATERIAL AND METHODS 

Since the first trials in 1983 on the Kerguelen shelf (Duhamef, 1984), 
ichthyoplankton samples have been taken from 1986 onwards. Morbihan Bay, 
situated on the eastern coastal zone of the archipelago, was selected because of its 
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accessible situation, There, eight stations were sampled monthly. Due to its size 
and limited opportunities, the nearshore zone (< 100 m isobath), the shelf and the 
surrounding deep oceanic zone were investigated at intervals during seasonal 
oceanographic cruises in 1985 - MQ42S1BEX - (Camus, 1990) from the French 
research vessel 'Marion Dufresne* and in 1987-1988 from the Soviet Research 
trawler 'SkiT. Unfortunately, no samples were taken off-shore during the austral 
spring. 

T he Bongo-net was used for ichthyoplankton sampling as recommended by 
Smith and Richardson (1977) and llureau (1982), This sampling-device consists of 
two frames of 63 cm diameter. Each frame is equipped with a cylindrical conical 
net of 0,5 mm mesh and 3.6 m long. Two flowmeters fixed on the centre of each 
frame were used to measure the volume of water filicrcd by the net. Oblique tows 
were made at a speed between 2-3 knots. For shallow tow r s (depth < 200 rrt) die 
Bongo-net was lowered close to the bottom. Otherwise, it was lowered to 200 
metres depth. This towing procedure seems to be adapted to the Southern ocean 
since Kellermann (1986) found dial 98,6% of ichthyoplankton (from die Antarctic 
Peninsula) occurred in die upper 200 metres. This finding is confirmed by the ob¬ 
servations recorded during the EPOS Oceanographic Cruise in 1989 (llureau el 
a/„ 1990), 

The zooplankton was entirely preserved in sea-water formalin which was 
buffered with sodium borate. It was kepi in darkness at a temperature of between 5 
and JITC. Afterwards, in die laboratory, samples were sorted and fish larvae 
removed under a stereoniicroscope. The illustrations were made using a camera 
iucida. 

The species identification of fish farvae was based on morphology (body 
shape, head shape and gut shape) and mclanophore pigmentation. This was 
described according to the terminology used by Russell (1976), llureau (1982) and 
Leis and Trnsky (1989). Four developmental criteria were noted considering die 
presence of a yolk sac, die notochord flexion, the formation of fins and 
metamorphosis, the develop mental stages linked lo those criteria are: 

stage 1: yolk sac larva; 

stage 2: preflexion larva; 

stage 3: postflexion larva; 

stage 4: transition larva and juvenile, fin-rays formed. 

The size range of each stage was tabulated for each species. The reference 
length (RL) is die standard Length. For die first two stages, reference length is 
notochord length. Body proportions are mainly related to reference length or lo 
head length (IIL), These measurements are die body depdi (BD), head length, eye 
diameter (ED) and preanal length (PAL), These measures and observations are 
based on about 30 larvae for each stage arid species. Meristic characteristics were: 
number oT myomeres (divided into pre and postanal elements), number of fin-rays, 
and number of vertebrae observed after staining bv means of alizarin (Dingerkus 
and L tiler, 1977), 

Each stage was illustrated according to the techniques recommended by 
Faber and Gadd (1983) and Balon and Fleger-Balon (1985). For the illustrations, 
a larva considered as representative of each particular development stage was used. 

Scries of larvae of different sizes, but which are identical as far as 
morphology and pigmentation (number and pattern) are concerned, were used to 
identify the species. These were identified from the oldest stage with priority given 
to meristic characteristics. 


RESULTS 

Recognition of both Chanmehthyidae and 1 larpagifcridae was of little 
difficulty, but that of the Notothcniidae was more difficult although some species 
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Table I: M eristic characters of Notolhenioidei taken on adult specimens from Kerguelen 
Islands, 


SPECES 

DORSAL FIN 1 

3456769 10 

Parartoiothenta magetiaruca 

NoioWetva (N) comceps comceps 
Noiothentops mtzops 

Nototftema (N) rossit rossit 

Notothenia (G) cyanobrancna 

Notofftenta (L/ squamifrons 

Noroihenia {G) acuta 

Dissosiictuis eteoinoidas 

X X 

X X 

X 

XXX 

XXX 

X X 

XXX 

X X 

Harpaaiter kertjueiensts 

X X 

Cnanntctithys rhmocaraius 
Champsocephaius nun nan 

X X X X 

XXX 


SPECIES 

DORSAL FIN 2 

22 22 28 29 30 31 32 33 34 35 3G 37 39 

Nowthema (G} acuta 

Dissosticftus BtegirtoiOes 

Paranoiothania mageilamca 

Noioihewa (N) rossii rossii 

Noiotftema (L) squamifrons 

Noiotbenia (N) coniceps coni cops 
Notomania (GJ cyancbrancfia 
Notoineniops muons 

XXX 

XXX 

X X X X 

XXX X X 

X X X X 

X X X X X 

X X X X X 

XXX 

Harpaoiter keroueiensis 

X X 

Cftannicmhys rtvnoceraius 
Cdamosoceohatits ounnan 

X X X X x 

X X x x 


SPECIES 

ANAL FIN 

17 10 23 2 4 25 28 2 7 2fl 29 30 31 32 33 34 35 36 37 38 

Paranoicttienra mageftanica 

Nctctftania (Ni rossit rossii 

Nototftema (N) cons ceps coriiceps 
Dtssoslichus eiegmotoes 

Noioinama (Gj acuta 

Nololhema (G) cyanobrancha 

No to! homo (L) squamifrons 

Notottremops mizops 

XXX 

X X X X 

X XX 

X X X X 

XXX 

X X X X 

XXX 

X X X X 

Haroaoder kozovelensis 

X X 

Cnanmc'tftiys rdmoceratus 
CftamDSQcepnahs qunnatt 

X X X X X X X 

X X X X 


SPECIES 

PECTORAL FIN 

16 17 10 1 9 20 21 22 23 24 25 26 27 26 

Paranoiotdenia magsiiamca 

Notothenia (N) coriiceps coriiceps 

Not cinema (G) acuta 

Notothenia (G) cyanobrancha 
Noiothoniops mizops 

Notothenia (N) rossii rossit 

Disscsltchus eieginoides 

Notothenia fit souamifrorts 

X x 

X X 

X X 

X X X X 

X X 

xxx 

X X X X X 

XXX 

Harpapifer kercuelensis 

X X 

Channicwys rhinoceraws 

Ch amp s otephatus gunnati 

X X X X X 

X X X X 


SPECIES 

vertebrae 

33-39 45 46 47 49 49 50 51 52 53 54 55 56 57 58 59 60 61 

Notothenia (G) acute 

Paranotothenia mage!fan tea 

Notothenia (G) cyanobrancha 
Nototheniops mizops 

Notothenia (L) squamifrons 

Notothenia (N) rossii rossii 

Notothenia (N) corttceps coriiceps 
Dissostictws eteoinoides 

XXX 

X X 

X X X X 

X X X X 

XXX 

xxx 

X X 

xxx 

Haroaoifer kerQueiensis 

X.-X 

Cfiannichthys rhinoceratus 

X X X X X X 

Cdamoscocephatus qurmari 

X X X X 
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are different from others based on the adult merislic criteria (Table I). To confirm 
our identifications, we compared our observations with knowledge of the 
bathymetric range and spawning periods of each species (Duhamel, 1987a), 

Bathymetric separation of Nololheniidae adults and their spawning areas 
allows us to discriminate between: 

- coastal species (Notothenia cyanohrancha , Paranotothenia magetlanica and 
Notothenia coriiceps coriiceps), 

- species living in the inner-shelf (Notothenia acuta) and even on the top of 
seamounts (Nototheniops mizops), 

- and, species which occur near the outer shelf as adults {Notothenia rossii 
rossii and Notothenia squamifrons) or at greater depth - on the slope * 
(Dissostichus eteginoides). The spawning areas of Kerguelen fishes are 
geographically well situated (Duhamel, 1987a). 

Analysis of the spawning periods of each species showed that the spawn 
occur at different seasons (Duhamel, 1987b): - during autumn for Paranotothenia 
magetfanica, Notothenia cyanobrancha and Notothenia coriiceps coriiceps: - during 
winter for Nototheniops mi zaps, Notothenia rossii rossii. Notothenia acuta and 
Dissostichus elegtnoides; - during spring for Notothenia squamifrons. The length of 
the larvae at hatching (which Is correlated with egg diameter) w r as considered as a 
supplementary information. 

All these previous dements (morphology, pigmentation, bathymetric 
separation and spawning period) permitted the identification of 10 species* About 
2000 larvae were studied. As for the Kerguelen Islands, one must notice that the 
larvae of Mvctophidae mesopelagic species represented 97 % of the catch over the 
shelf and the oceanic zone (Koubbi, unpub. report). Notothenioidei larvae descrip¬ 
tions will be presented species by species. 

NOTOTHCNHDAE 

Dissostichus eleginoides Smitt, 1898 (Fig. 1) 

Juveniles of this species were described for the Atlantic sector (Ffrcmenko, 
1979b, 1983: North and While, 1982) and Crozct Islands in the Indian sector 
(Duhamel, 1987a,b). Ciechomski and Weiss (1976) described larvae from a bank 
located between South America and South Georgia, New descriptions of early - 
stages larvae - from South Georgia - are given by Kellermann (1989). 



Fig. 1: Yolk sac larva of Dtssosttcfius eleginoides. Scale: 1 mm. 


Around Kerguelen Islands, the spawning occurs in the deeper-western part 
of the shelf, during austral winter (Duhamel, 1987a,b)> An egg - 4.6 mm in 
diameter - (Morbihan Bay, Oct, 30, 1988), close to hatching was collected in late 
October and was used for the description of the yolk-sac larva. 

Morphology and morphometries: It is a relatively long larva (SL= 14.5 
mm) of an elongated shape (BD = 7,79% SI.), The head is small (HL= 9.09% 
SL) with a rather pointed snout. No teeth arc visible. The eyes are large and 
round (FD = 35.74% HI,). Preanal length is equal to 43.28% SL. 
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Myomeres: Myomere counts give 9 prcanal elements and at least 34 
postanal elements (which were very difficult to distinguish). 

Pigmentation: Table II* 

Table Hr Mclanophore pigmentation of Dissos fichus eleginoides , 



EPIDERMAL 

INTERNAL 

HEAD: 

orbital 

snout 

mandibular 

opercular 

occipital 

shoulder 

no pigments 
no pigments 
no pigments 
no pigments 
branched or stellate 
no pigments 

otolithic 

shoulder 

no pigments 
no pigments 

BODY: 

dorsa) contour 

ventral contour 
medio-] alcral 

abdominal 

throat 

no pigments 

no pigments 

vertical band on posterior post-anal 
section, branched 
branched, sides, ventral and anal 
no pigments 

peritoneal 

notochordal 

haemal 

abundant, branched 
no pigments 
no pigments 

FINS: 


no pigments 




Xotothenia (Xotothenia) rossii rossii Richardson, 1844 (Fig, 2) 

No I ana of this species has been collected up to now. Larvae used for the 
description of stage 1 were obtained after artificial fertilization of eggs (mean 
diameter 4*8 mm) from fishes collected during the austral winter (late June) on the 
spawning ground (slope in the south-eastern part of the Kerguelen shelf)* 
Embryonic development until hatching took 70-100 days (Camus and Duhamel, 
1985)' 



fig, 2: Yolk sac larva of Xotothenia (Notothenia) rossii rossii . Scale: 1 mm. 

Morphology and morphometries'. Yolk-sac larva morphometries were 
studied by Camus and Duhamel (1985). They gave for 9 specimens the following 
measurements: reference length is between 9.1 and 10.5 mm, preanal length is 
equal to 38 to 45% SL* the eye diameter is between 0.6 to 0.8 mm. Two of those 
specimens were analysed again (Table III). The body is elongated* The head is 
small with a short snout. 

Table III: Morphological and me r is tic 
characters of yolk sac larva of Notothenia 
(Notothenia) rossii rossii. RL: reference 
length; BD: body depth; HL: head length; ED: 
eye diameter; PAL; prcanaMcngth; n: number 
of specimens; avg: mean; std: standard 

deviation; max: maximum; min: minimum. 


STAGE 1 

n 

min 

max 

RL 

2 

9.10 

1050 

BD (fcRL) 

2 

n.2i 

12.15 

HL {% RL) 

2 

18,24 

is. as 

ED (&HL) 

2 

38. t* 

38,38 

PAL (% RD 

2 

42.31 

46.4B 
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Myomeres: Myomere counts give for the 9 specimens 14 to 15 preanal 
dements and 36 postanal elements (Camus and Duhamel* 1985), 

Pigmentation: Table IV. 

Notothenia (Lepidonotothen) squamifrons Gunther, 1880 (Fig, 3) 

Some larval-stages of this species were described by Efremenko (1983, 
1984) for the Atlantic sector. As for the Kerguelen area, two spwanmg grounds are 
found (Duhamel* 1987a,b). One of them is located in the south-eastern part of the 
shelf and the second in the outer part of a nearby seamount. Spawning occurs 
during the austral spring (Duhamel and Ozouf-Costaz, 1985; Duhamel, 1987a,b), 
Yolk-sac larvae are found in ich thy o plank ton from the end of November. Larvae 






Fig. 3: Larvae of Notothenia (t^pidonotothen) squamifrons. a) stage 1; b) stage 2; c) stage 3; 
d) stage 4-juvenile. Scale: 1 mm. 
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leave the pelagic domain at lire end of autumn. They are localized on the shelf and 
the surrounding seamounts (Koubbi, unpub, rep.), 

Morphology and morphometries: Table V. The body is slender. The head is 
short with a pointed snout. The eyes are round and of moderate size in 
comparison with that of die head. The gut is relatively long. 

Pigmentation : Table VI. 

Table IV; Melanophore pigmentation oF Noiothenia (Hotolhenia) rossil rossil 



EPIDERMAL 

INTERNAL 

HEAD: 

or hi Lai 

no pigments 

otolithic 

no pigments 


snout 

no pigments 

shoulder 

no pigments 


mandibular 

no pigments 




opercular 

no pigments 




occipital 

stellate 




shoulder 

stellate 



BODY: 

dorsal contour 

double, punctate or stellate 

peritoneal 

abundant, punctate 


ventral contour 

no pigments 

notochordal 

no pigments 


medio-lateral line 

abundant dorse and ventral- on the 

haemal 

no pigments 



2nd third of post-anal section 




abdominal 

no pigments 




throat 

no pigments 



FINS: 


no pigments 




Table V: Morphological and mcrisuc characters of larvae of iVoiOlhema (Lepidonowthen) 
squamifrons. For abbreviations, see Table lit. 


STAGE 1 

n 

lv C 

sid 

mm 

max 

RL 

2 



7.5 

7.9 

BD RL ; 

2 



4.6 

5 8 

HL f*RLj 

2 



14.1 

16,9 

m t^HLi 

2 



28.6 

47,2 

FaL rCf RL' 

2 



37,6 

38.3 

STAGE 2 


RL 

SB 

1C.SC 

2-tS 

6.2 

15.0 

BD fCtRLj 

25 

60S 

0.75 

4.5 

7,6 

HL (%RLj 

25 

19.39 

1,36 

15,3 

21.8 

ED f^HLl 

25 

2552 

3.33 

22.4 

38.8 

PAL (% RL'^ 

25 

41.27 

2.46 

34.4 

45.5 

STAGE 3 


RL 

350 

| 21.43 

4,81 

10.1 

30.4 

BD {% RL) 

29 

552 

1,08 

5.3 

9-t 

HL (S RLf 

25 

19.62 

1.00 

169 

21,3 

ED iT c HL) 

2$ 

29,30 

ZE9 

24.5 

33.9 

PAL RLi 

25 

40.91 

4,38 

20.1 

46,1 

STAGE 4 


RL 

7 

25.57 

4.95 

23,7 

35,9 

BD V* RL) 

i 

14.17 

2.50 

11,0 

17,7 

JIL (St RLJ 

6 

25. TE 

1.22 

23.7 

26.8 

ED f*HL) 

5 

25.52 

2.73 

22-9 

32,1 

PAL r<v RL'i 

6 

43.56 

1.14 

41,9 

45.0 

mvcmeres 


PRE-ANAL 

25 

1 2.29 

1.36 

1 0 

15 

POST'ANAL 

25 

34.75 

1.53 

31 

37 

TOTAL 

25 

47.04 

1.50 

43 

50 








































232 


Notothenia (Gobionotothcn) acuta Gunther, 1880 (Fig, 4) 

This inner shelf species spawns at the end of the austral winter (August) 
(Duhamcl, 1987b). Yolk-sac larvae appear in October. The end of the pelagic pha¬ 
se is likely to he the end of autumn* Larvae arc found in die nearshore zone* 

Morphology and morphometries: Table VII. At an identical stage* the body 
of these larvae is less elongated than die odier Nototheniidae. The head is of 
moderate size with a short snout in the early stages; and becomes relatively pointed 
in the laic larvae* The eyes are large and round. The gul is relatively long* 
Pigmentation: fable VML 


a 





* I * » H * * * *1 * I 

* * * * * * * 1 * ' -Uy 




Fig* 4: Larvae of Sotothenia {Cobionotothen) acuta, a) stage 1; b) stage 2; c) stage 3; d) sta¬ 
ge 4-ju%enile* Scale: l mm. 
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Table VI: Melanophore pigmentation of Notoihenia (Lepidonotoihen) squamifrons ♦ 



EPIDERMAL 

INTERNAL 

HEAD: 

urbltal 

no pigments 

otolithic 

> stage 3 


snout 

no pigments 

shoulder 

> stage 3 


mandibular 

stage 4, some punctate 




opercular 

stage 4, some punctate and stellate 




occipital 

> stage 3, few stellate and punctate 




shoulder 

stage 2, very Tew stellate; 
after, few stellate and punctate 



bODY: 

dorsal concur 

no pigments 

peritoneal 

stellate 


vcmrsJ contour 

single, stellate, 27 to 35 

notochordal 

> stage 3 


metfjo-lateral line 

dorse band- on posterior post-anal 
section, 3-1 stellate above pectoral fin 

haemal 

no pigments 


abdominal 

anal, stellate 




throat 

> stage 3, few stellate 



FINS: 

caudal 

> stage 3, base 




pectoral 

fin base 




pelvic 

no pigments 




flnfotds 

no pigments 




Table VIJ: Morphological and meristic characters of larvae of Notoihenia {Gobionotothen) 
acuta. For abbreviations, see Table 111, 


*TkC>Z 1 

ft 

i' ? 

ne 

fttift 


StL 

~Z 

5.64 

0.43 

4.1 

6-5 

SD r« Ftu 

2’ 

9.97 

!.3l 

E.2 

T2.4 

ML J H FIL ¬ 

27 

15.60 

11! 

12 6 

13.5 

ED -dHL) 

17 

*3.S7 

4.09 

36 4 

53 9 

pal r<* RL: 

t 7 

2?-. Iff 

1 ?2 

If .2 

32.7 

ISTage: 


w. 

22* 

TOt 

1.21 

4.4 

H),e 

30 (*■ RL : 

31! 

11,57 

1.32 

S3 

14.3 

1 HL 


3 7.60 

t.96 

14.1 

22-9 

| ED 

::: 

o.ee 

4,24 

36-9 

53-3 

1 PAL. '<t RU 

32l 

at,it 

1.63 

75 S 

5U J 

:5TA(7£ 3 


KL 


Tt-Si j 

0-59 

9-9 

12.9 

BD fli KD> 

331 

13,53 

1.21 

10.4 

15.4 

HL i'i KL 

ZZt 

£0.16 

1.53 

16.2 

24.4 

ED I't-HL'I 

2Z\ 

37,M 

3.77 

30,7 

43,5 

PAL re FU.1 

23' 

j! 33 1 

1 1.90 

33,4 

43.S 

staGL-s 


I RL 

15 

16,62 

3-32 

115 

33,6 

so (s*ru 

’5 

♦6.2S 

4.65 

11.5 

32.$ 

i HL .’S-fcLi 

IS 

24 .*2 

2-71 

10.9 

25-0 

I Eh r^HU 

T5 

31.16 

4.72 

13-3 

40 0 

1 P.AL fe, RLI 

rs 1 

30 Af 

2 S3 

37,5 

44 8 

! MYOMERES 


| PRE-ANAi- 

si 

£33 

: 36 


1 t 

| POST-ANAL 

£1 

36,02 

0-30 

34 

36 

TOTAL 

Si 

A4 32 

1 07 

41 

£1 1 


Table VIII: Melanophore pigmentation of Notoihenia (Gobionotothen) acuia , 



EPIDERMAL 

INTERNAL 

HEAD; 

orbital 

snout 

mandibular 

opercular 

occipital 

shoulder 

no pigments 

> stage 3, few stellate 

> stage 3, very few stellate 

> stage 3, some stellate 
abundant, stellate, or branched 
stellate or branched, quite abundant 

otolithic 

shoulder 

> stage 3 
no pigments 

JJODV: 

dorsal contour 

ventral contour 

rnedio-lateral line 

abdominal 

throat 

stage 3, double, seme stellate 
> stage 3, double, contimious 
single, stellate, 25 to 35 
advanced stage 5 vertical bands 
side, anal, ventral, stellate 
some stellate or branched 

peritoneal 

notochordal 

haemal 

abundant, stellate 
no pigment* 
no pigments 

FINS: 

caudal 

pectoral 

pelvic 

flrtfolds 

> stage 5, base 

> stage 3, Itn base 
no pigments 

no pigments 























































234 


JSotothenia {Go bio no tothen) cyanobrancha Richardson, 1844 (Fig, 5) 

This species is found in shallow waters. Ilureau (1970) described two 
spawning periods according to the age of fishes: either January or April-May. 
Consequently, yolk-sac larvae were found at two periods of the year: in the 
summer and at the end of the austral winter. The larvae of this species were caught 
throughout the year but only in the nearshore zone. 

Morphology and morphometries: Table IX, The body is slender. The head is 
relatively small with a short round snouL during die young stages which becomes 
pointed in later larvae. The eyes are large and round. 

Pigmentation: Table X. 


a 






Fig. 5: Larvae of Notothenla (Gobionotothen) cyanobrancha. a) stage 1; b) stage 2; c) stage 3', 
d) stage 4. Scale: 1 mm. 




























235 


Tabic IX: Morphological and mcristic characters or larvae of Notolhenia (Ooblonoioihen) 
cyanobrancha. For abbreviations, see Table III. 


ST AGE 1 

p 

ffiVf 

sid 

mtn 

max 

RL 

49 

7.20 

1.14 

6 1 

10.2 

BO (*RU 

33 

11.30 

1.05 

9.4 

13-5 

HL RL) 

33 

16,32 

0-94 

14.3 

18.6 

ED IttHL) 

33 

36-94 

3.25 

34.0 

46.9 

PAL rft RL' 

33 

37.72 

2.17 

32.2 

40.9 

STAGE 2 


HL 

SO 

9.00 

1.22 

5.6 

11.2 

BD RLj 

33 

9,82 

1.16 

64 

12.0 

HL f*RU 

32 

17.56 

143 

14.8 

20.3 

ED ^HL> 

32 

34.62 

4.37 

27.9 

43.3 

PAL RL^ 

32 

37.66 

1.92 

34.3 

43 1 

STAGE 3 



RL 

71 

11.61 

1.39 

89 

14.& 

BD RL) 

30 

10 46 

0.95 

6,4 

12.5 

HL f9eRU 

30 

IS. 23 

L93 

14.6 

22.6 

ED (KHL) 

30 

29.24 

3.21 

228 

34.B 

PAL TO RLh 

30 

39.12 

2.02 

34.5 

43-2 

STAGE 4 


RL 

122 

22.31 

4.10 

14.9 

32.7 

BD {% RL) 

32 

12.27 

1.27 

10.8 

1 6-3 

HL (fc RL.' 

32 

24. IS 

1.29 

20,3 

26.4 

ED (%HL) 

32 

24.36 

2.13 

21,2 

29.3 

PAL to nu 

32 

42-24 

1,43 

39.9 

46. B 

MYOMERES 


PRE-ASAL 

116 

11.31 

C.S9 

16 

13 

POST-anal 

116 

23.77 

1,14 

22 

37 

TOTAL 

116 

44.9S 

1 43 

41 

50 


Table X: Melanophorc pigmentation of Sotothema (Gobloitotoihen) cyanobrancha . 



EPIDERMAL 

INTERNAL 

HEAD: 

orbital 

snout 

mandibular 

opercular 

occipital 

shoulder 

no pigments 

> stage 3, few stellate 

> stage 3, sometimes 

> stage 3, few stellate 
some branched or stellate 

> stage 1* some branched or stellate 

oioNthlc 

shoulder 

> stage 3 

> stage 3 

HODY: 

dorsal contour 
ventral contour 
medio-lateral line 
abdominal 
throat 

double, continuous, stellate* 31-37 

single, continuous* stellate* 28-32 
no pigments 

anal, ventral, stellate or branched 
no pigments 

peritoneal 

notochordal 

haemal 

abundant, stellate 
> sLage 3 
no pigments 

FINS: 

caudal 

pectoral 

pelvic 

(Infolds 

> stage 3, base 

fin base 
no pigments 
no pigments 
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Nototheniops mizops (Gunther, 1880) (figs. 6, 7) 

The spawning period of this species occurred between May and June in the 
inner shelf (Duhamel, 1984, 1987b). Two groups of larvae were observed 
depending on pigment patterns and bathymetric separation (near coastal zone or 
shelf)- The early larvae were found on the shelf from the end of July, The pelagic 
phase or older larvae may end during spring (Koubbi, unpub. report). Yolk-sac 
larvae are present in the coastal zone in October, 

Morphology and morphometrics: Tables XI, XII. The body is slender. The 
head is small, The snout is short and round during the young stages and becomes 
pointed in later larvae. The eyes are large and round. The gut is relatively long. 
Pigmentation: Tables XIII, XIV, 







l-ig. 6: Larvae of Noioihmlops mizops, coastal zone, a) stage 1; b) stage 2; c) stage 3; d) stage 
4. Scale: 1 mm. 
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a 



b 




Fig. 7: Larvae of Sotoikeniops mizops. shelf, a) stage I; b) stage 2; c) stage 3. Seale: \ mm* 


Table XI: Morphological and meristic characters of larvae of Natotheniops mizops, coastaJ 
zone. For abbreviations, see Table Ui. 


stage i 

n 

avi; 

Sid 

mm 

max 

RL 

IS 

7.76 

1.01 

5.4 

9.4 

BD (ft RL) 

12 

8.57 

1.46 

7.0 

12.3 

HL (ftRU 

13 

13.85 

1.16 

12,1 

16.4 

ED (ftHL) 

12 

42.34 

7.36 

31.9 

61.9 

PAL (ft RU 

13 

30 84 

1.86 

26.7 

34-7 

STAGE 2 


RL 

15 

850 

1.69 

SB 

12.5 

HD (ftRL) 

12 

8.05 

1.23 

7.2 

124 

HL (ft RL) 

11 

15.70 

1.60 

13.7 

20,2 

ED (ftHLj 

11 

34,05 

3,76 

26.9 

40.2 

PAL (ft RL) 

12 

33.87 

3.72 

27.5 

39,9 

STAGE 3 


RL 

7 

14.34 

1.24 

12.6 

16,0 

BD (ft RL) 

5 

10.28 

0.35 

96 

10.7 

HL (ft RL) 

5 

19.24 

1,00 

17.8 

2D.6 

ED (ftHL) 

5 

27.26 

3.21 

23.9 

31,4 

PAL (ft RL) 

5 

33.79 

1.95 

30.8 

35,9 

STAGE 4 


RL 

a 

29.48 

4.39 

21.3 

34,0 

BD (ft RL) 

7 

15.70 

2.09 

12. % 

18.5 

HL (ftRL) 

7 

23.96 

2.49 

18.3 

26.3 

ED (ftHL) 

7 

27.64 

1,93 

24.4 

30.2 

PAL (ft RL) 

7 

40.66 

1,90 

36,2 

44.4 

MYOMERES 


PRE-ANAL 

2D 

9.20 

0,66 

S 

11 

POST'ANAL 

20 

37.45 

1,20 

35 

35 

TOTAL 

20 

46.55 

1.26 

43 

46 
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Table XII: Morphological and meristic characters oflarvae of Noiotheniaps mizops. shelf For 
abbreviations, see Table HI. 


STAGE I 

n 

ive 

aid 

min 

urn 

RL 

6 

E,54 

0.33 

a.i 

9,0 

BD RL) 

6 

a.n 

0.73 

7,1 

9.1 

HL f^RL) 

6 

13,63 

0.62 

12.7 

14.6 

ED r*HL> 

6 

37,41 

3.09 

33.9 

43.5 

pal rl i 

5 

31,38 

1,80 

29.1 

34,0 

STAGE 2 


RL 

51 

10.63 

1.77 

7J 

13,9 

&D {*x RL] 

3S 

SJl 

0=3 

6.6 

10*7 

KL (ftRL) 

as 

16.31 

1*87 

12,5 

19.7 

ED f&HL) 

30 

33.45 

3,85 

24.1 

41.9 

PAL (St RL) 

3 7 

33 a ft 

1.74 

29.5 

3E.8 

STAGE 3 


RL 

10 

1 4 ,02 

2.09 

12,8 

20.2 

BD (Sc RL) 

£ 

16 36 

0.76 

9.0 

n.t 

HL RL ) 

S 

ve.os 

2.08 

162 

22.5 

ED f^KL- 

7 

30.67 

3.33 

24.4 

35,8 

PAL RL i 

7 

34.35 

2 05 

32.9 

30.5 

MYOMERES 


PRE-ANAL 

35 

10.66 

0,8? 

9 

13 

POST-ANAL 

35 

37.BC 

1.39 

35 

40 

TOTAL 

35 

46,46 

1,73 

45 

52 


Table XIN: Mdanophorc pigmentation of Nomheniops mizops, coastal zone. 



EPIDERMAL 

INTERNAL 

HEAD: 


no pigments 


no pigments 

BODY: 

dorsal contour 
ventral contour 
medio-lateral line 
ahdominal 
throat 

no pigments 
single, punctate, 33-37 
no pigments 

side, I -3; ana!, 2-3; stellate 
stellate, 1-2 

peritoneal 

notochordal 

haemal 

no pigments 

no pigments 
no pigments 

FINS: 

caudal 

pectoral 

pelvic 

Unfolds 

> stage 3, fin base, some punctate 
no pigments 
no pigments 
no pigments 




Table XIV: Melanophore pigmentation of Noroiheniops mizops , shelf. 



EPIDERMAL 

INTERNAL 

HEAD: 


no pigments 


no pigments 

BODY: 

dorsal contour 
ventral contour 
medio-lateral line 
abdominal 
throat 

no pigments 
single, punctate, 33-36 
no pigments 

side, none or one stellate; anal, 1 
one stellate 

perl to neat 
notochordal 
haem ai 

no pigments 
no pigments 
no pigments 

FINS: 


no pigments 
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ISototheniidae sp. (Fig. 8) 

Identification of these kinds was not possible because of the lack of 
juveniles. Yolk-sac larvae appear in the coastal zone in April. The spawning period 
is probably in the middle of ihe austral summer. Larvae leave the pelagic domain 
at the end of winter. 

Morphology and morphometries: Table XV, The body is slender. The head 
is small with a short snout during the first stages. T he eyes are large and round. 

Fins and vertebrae: Fin-ray counts for one specimen (LS = 18 mm) was: 
D1 =4, D2 = 33, A = 32. No staining was done on the stage 4 specimen for 
vertebrae counts since it was decided to keep it for future registration on die 
Museum collection. 

Pigmentation : Table XVI. 

a 






Fig. S: Larvae of ISototheniidae sp,. a) stage 1; b) stage 2; c) stage 3; d) stage 4. Scale: 1 mm. 



































240 


Table XV: Morphological and meristic characters of larvae of Nototheniidae sp.. For 
abbreviations, see Table IIL 


STAGE 3 

r. 

gV E 

std 

m in 

ni ax 

RL 

1 

7.94 




BD <% RL> 

1 

5.16 




HL {% RL) 

1 

10.03 




ED f^HLJ 

1 

si.as 




PAL <% RL 1 ! 

1 

29.4? 




1 STAGE 2 


RL 

4 

9,72 

1.70 

8,1 

12.2 

BD (% RL) 

4 

8,55 

0.S7 

7.9 

10.2 

HL RL) 

4 

14.04 

D.B3 

12.6 

14.7 

ED f^HL) 

4 

35.39 

2.70 

31.1 

3B.5 

PAL RL1 

4 

30.50 

1.12 

20.6 

31.3 

STAGE 3 

1 

RL 

3 

13.39 

0.95 

12.7 

14.7 

BD (5t RL| 

3 

9.90 

0.44 

9.5 

10.5 

HL (ftRL) 

3 

17.48 

0.47 

17.1 

182 

ED (SrHL) 

3 

31.23 

1.24 

29.9 

32.9 

P.AL RL1 

3 

34.21 

O.BS 

33.0 

34.9 

STAGE 4 


RL 

2 



16,4 

IB,7 

BD (ttRL) 

2 



13.0 

13,0 

HL (SR L) 

2 



192 

21.7 

ED (SHLj 

2 



30.9 

33.1 

pal rs RL1 

2 



34.0 

38,1 

myomhies 

1 

PRE-ANAL 

9 

10.11 

0.57 

9 

11 

POST-ANAL 

9 

37.56 

1.77 

3 5 

40 

TOTAL 


47.6? 

1.70 

45 

49 


Table XVI: Mehnophore pigmentation of Nototheniidae $p. 



EPIDERMAL 

INTERNAL 

HEAD: 

orbital 

snout 

mandibular 

opercular 

occipital 

shoulder 

no pigments 
□o pigments 
no pigments 
no pigments 
few branched or stellate 
no pigments 

otolithic 

shoulder 

> stage 3 

> stage 3 

BODY: 

dorsal contour 
ventral contour 

mcdio-lateral line 

abdominal 

throat 

stage 4, some 

single, stellate, 33-37 

dorso- 5 > 10, stellate or branched 

along myoseptal lines 

anal, ventral, branched or stellate 

some stellate 

peritoneal 

notochordal 

haemal 

some branched 
no pigments 
no pigments 

FINS: 

caudal 

pectoral 

pelvic 

flnfolds 

> stage 3, some on fin base 

> stage 3, some on fin base 
no pigments 

no pigments 















241 


HARPAGIFERIDAE 

Harpagifer kerguelensis Nybdin, 1947 (Fig. 9) 

Larvae of this family were described by North and White (1982) and 
Efremenko (1983), They were all from the Atlantic sector of the Southern ocean. 
Kellermann (1989) identified those larvae as Harpagifer antarcticus. No descrip¬ 
tions are available concerning Harpagifer kerguelensis larvae. No data exist dealing 


a 



b 



c 




Fig. 9: Larvae of Harpagifer kerguelensis. a) stage 1; b) stage 2; c) stage 3; d) stage 4, Scale; 1 

mm. 
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with the reproduction of this shallow water species. Yolk-sac larvae appear in 
December in the coastal zone and die ichihyoplanktonic phase may finish by the 
end of the summer. 

Morphology and morphometries : Table XVII. These larvae have a typical 
shape when compared with those of the two other families. The body is short and 
deep. The head is massive with a short snout. The gut is short. Opercular and 
preopercular spines, (typical characteristics of this family) appear at stage 3. 

Pigmenlation: Table XVIII. 

Tabic XVII: Morphological and meristic characters of larvae of Harpagifer kerguelensis* For 
abbreviations, see Table III. 


istaoe; i 

n 

a vc 

sid 

rti in 

mix 

KL 

45 

6.19 

0.62 

4.6 

6.4 

BD (% RL) 

31 

16,54 

1.94 

12.9 

20.2 

HL (& RL) 

31 

20.61 

2 02 

17,6 

25.2 

ED f9*HL) 

3 J 

46.91 

3-66 

39.0 

55.5 

1 PAL (% RL) 

3lf 45.54 

2,60 

3S.4 

54,8 

ISTAGE 2 


RL 

59 

8.01 

1.15 

5.2 

10.0 

BO (9b RL> 

29 

17.13 

1.69 

14.0 

19.6 

HL (% RL) 

29 

21 64 

1,90 

17.8 

24.4 

ED (ftHLJ 

29 

44.57 

4.72 

335 

52.6 

PAL <% RL’i 

29 

45.52 

2.26 

39.4 

49.7 

ISTAGE 3 

1 

j RL 

70 

10,13 

1 -02 

7.3 

U.7 

BP (96 RL) 

31 

19,12 

1.29 

14.0 

21.4 

KL (% RL) 

31 

23.4 9 

2.36 

14.6 

26-9 

ED (9hHL> 

31 

35.71 

5.36 

30.0 

62.9 

PAL <%RU 

31 

47.89 

2.24 

41.6 

51.6 

STAGE 4 

. .. 1 

RL 

SO 

15.11 

4,52 

6.6 

24,6 

, BP (% RL) 

33 

20,44 

1.30 

17.9 

23-1 

HL ^RL j 

33 

26.26 

3.07 

22.8 

34.5 

HD (9bHL) 

33 

35.96 

4.35 

26.3 

44.3 

PAL (% RL) 

33 

45.95 

2.31 

43,7 

56.0 

MYOMERES 


PRE-AN AL 

26 

10,54 

0,75 

9 

1 2 

POST-ANAL 

25 

22.5C 

0.35 

21 

24 

TOTAL 

2 6- 

33.04 

1.19 

31 

35 


Table XVIII: Melanophore pigmentation of Harpagifer kergudensis. 



EPIDERMAL 

INTERNAL 

HEAD: 

orbital 

snout 

mandibular 

opercular 

occipital 

shoulder 

post- 

sometimes 

> stage 1 , some stellate 
abundant, stellate or branched 
abundant, stellate or branched 
abundant, stellate or branched 

otolithic 

shoulder 

> stage 3 
some 

BODY: 

dorsal contour 
ventral contour 

medio-lateral line 
abdominal 

throat 

double, stellatc-branched, 25 to 33 
double, stellate-branched, 13 to 18 
lines on posterior post-anal section 
early stages, branched and stellate 
> stage 3, very abundant, branched 
branched or stellate 

peritoneal 

notochordal 

haemal 

abundant 
> stage 3 
no pigments 

FINS: 

caudal 

pectoral 

pelvic 

Imfulds 

no pigments 
fin base 
no pigments 
no pigments 













243 


Cl IANNICIITHYIDAE 

Champsocephahis gunnari Ldtmherg, 1905 (Fig, 10) 

I he larvae of this species were described for the Atlantic sector of the 
Southern Ocean (Lfremenko, 1979a, 1983). Around the Kerguelen Islands, the 
spawning always occurs in winter on he shelf and in autumn on the seamounts 
(Duharnel, 1987a,b). Larvae - linked to the shelf spasvn - were collected in the 
coastal zone during September to November. 

Morphology and morphometries: Table XIX. The body is elongate. The 
head is relatively large with a long flattened snout, and teeth are visible. The gut is 
short. Pelvic fins are present as early as stage h 

Pigmentation: Fable XX. 

a 




c 



Fig. 10: Larvae of Champsocephalm gunnari. a) stage 2; c) stage 3; d) stage 4, Scale: 1 mm. 
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Channichthys rhinoceratus Richardson, 1844 (Pig. II) 

A juvenile from Ihe Kerguelen shelf was described by Efremenko (1989). 
Hurcau (1966) estimated that the spawning occurs during summer. More recent 
data provided by monthly shallow waters surveys showed that gravid females can 
be found throughout the year. Yolk-sac larvae were caught during spring and 
summer in the coastal zone. 

Morphology and morphometries : Table XXI. The larvae are long. The body 
is quite deep during the first two stages if compared to the larvae of 


a 





Fig. 11: Larvae of Channichthys rhinoceram^ a) stage 1; b) stage 2; c) stage 3- d) juvenile. 
Scale: 1 mm. 




Table XIX: Morphological and meristic characters of larvae of Champsocephatus gunnarl 
For abbreviations, see I able III. 


1 STAGE 1 

n 

Ivt 

sid 

m l n 

mH 

RL 

4 

15,51 

1.27 

13.6 

16.7 

BO (%RL) 

4 

9.91 

0,36 

8.6 

10.9 

HL RL) 

4 

£0.53 

1.69 

17.4 

22.2 

ED 

4 

36.45 

2.47 

32.7 

39.5 

PAL RL> 

4 

34,43 

1.99 

31.2 

36.2 

STAGE 2 

1 

RL 

t 0 

16.24 

0.9£ 

14.3 

16.1 

BD (% RLj 

1 0 

9,41 

0,76 

6.2 

10.6 

HL fftRL) 

10 

17.99 

1,07 

16,2 

19.5 

ED t^KLj 

10 

40.52 

5,10 

35.0 

45.0 

PAL RL) : 

10 

33.40 

1.85 

30.9 

36.6 

STAGE 3 

1 

RL 

E 

18.55 

1,95 

15.5 

22.4 

BD RL) 

7 

12.56 

1.23 

10.4 

14.1 

HL (5e RL) 

7 

£4.4 6 

3.29 

19.1 

27.7 

ED (ftHL) 

7 

31,54 

4.16 

27.4 

39.4 

PAL <% RLl 

7 

41.91 

4.16 

34,5 

47.2 

j MYOMERES 


P RE-ANAL 

15 

13.74 

112 

11 

1 5 

POST ANAL 

15 

43.74 

1.56 

4 1 

47 

TOTAL 

1 9 

56.47 

1.63 

54 

55 


Table XX: Mel an op ho re pigmentation of Champsocephatus gumori 



EPIDERMAL 

INTERNAL 

HEAD: 

orbital 

snout 

mandibular 

opercular 

occipital 

shoulder 

post-, few stellate 
few stellate 
some punctate 
seme *teJlaic 

lots, of stellate 
no pigments 

otolithic 

shoulder 

> stage 3 
some 

UODY; 

dorsal contour 
ventral contour 
mcdlo-jatcraj 
abdominal 

throat 

double, continuous lines, 42 to 52 
single, siellalc, 36 to 44 
no pigments 

branched, anal; ventral, stellate 
some stellate 

peritoneal 

notochordal 

haemal 

stellate, abundant 
no pigments 
no pigments 


caudal 
pectoral 
pelvic 
fin folds 

urostylc aggregation 
fin base 
no pigment* 
no pigments 




Tabic XXI: Morphological and meristic characters of larvae of Channichthys rhlnocerarus , 
For abbreviations, see Table Ill. 


STAGE 1 

n 

JVf 

ICfl 

nun 

su 

RL 


'.5.7B 

4.26 

11.5 

22.3 

BD RL) 

4 

11.6$ 

1.49 

3.6 

13,7 

HL (* RLl 

4 

20.68 

1.65 

16.S 

23 t 

ED r«KL) 

* 

33 20 

3.90 

30-0 

39.B 

PAL <*RLl 

3 

43.79 

5.05 

33.5 

52-3 

STAGE 1 

3 

KL 


18,12 




ED iftRLj 

T 

11-15 




HL f^RL) 


19.37 




ED (SHL) 


40-46 




PAL t* RLk 


39.112 




! STAGE ? 

. . : n 

RL 

* 

25.55 

1.53 

23.3 

26.0 

BD (53 RL) 


10-3$ 

0.97 

9.0 

ii.« 

HL (5r RL) 


23.61 

L22 

22-2 

£5-4 

ED (UHL) i 


26.28 

2,25 

22,3 

29,1 

PAL <% RLl i 


41 34 

3.69 

??.o 

47.7 

STAGE 4 

J 

* fd- 

' 

70.B 2 




BtS RL) 


15.35 




HL (* RL) 

i 

36- $6 




ED fSiHL) 

i 

16.43 




PAL rft RLl 

i 

54 74 




MYOMERES 


?RE-ANAL i 

s 

13.60 

0-40 

13 

1 4 

POST-ANAL \ 

5 

38.60 

0.40 

36 

39 

TOTAL ) 

_5, 

53.60 

0.4 9 

52 

- --J- _■ 
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Champsocephalus gunnarL The head is relatively large with a long flattened snout. 
Teeth are visible- The rostral spine on the anterior dorsal edge of the snout is ap¬ 
parent at stage 3. The eyes arc round and large. Pelvic fins are also present as 
early as stage 1, their size is greater than that of Champsocephalus gunnarL 
Pigmentation: Table XXII. 

Table XXI h Melanophore pigmentation of Channichthys rhtnoceratus. 



EPIDERMAL 

INTERNAL 

HEAD: 

orbital 

snout 

mandibular 

opercular 

occipital 

shoulder 

post-, few stellate 
few stellate 
few stellate 
no pigments 
lots of stellate 
no pigments 

otulllhlc 

shoulder 

no pigmcnls 
some pigments 

BODY: 

dorsal contour 
ventral contour 
medIn-lateral line 

abdominal 

throat 

double, stellate, 42 lo 50 
double* stellate, 31 to 39 
stellate: stage 1 and 2, dorso-; 
stage 3, continuous myoscplal lines 
stellate on the ventral part, 
branched on anus 
some stellate 

peritoneal 

notochordal 

haemal 

branched, abundant 
no pigments 
no pigmcnls 

FINS: 

caudal 

pectoral 

pelvic 

Unfolds 

!lifestyle aggregation, on fin 
fin base and radial 
base and web 

few punctate on dorsal* and ventral- 




DISCUSSION 

The early stages of ten species of N’otothenioidei were described* Of all these 
species, complete descriptions (from the Atlantic sector) exist for Notothenia 
squamifrons and Champsocephalus gunnari (Tfremenko, 1983, 1984)* The larvae 
of Notothenia acuta, Notothenia cyanohrancha and Nototheniops mi zaps as well as 
Fiarpagifer kerguelensis and Channichthys rhinoceratus (all endemic species of the 
Kerguelen Islands) were described and identified from a complete series of early 
stages and by knowledge of die reproduction and ecology of these species* 

Two species, Notothenia rossii rossii and Dissostichus eleginoides have not 
been completely described except for the early larvae. Their larvae were under¬ 
sampled because no samples were taken off-shore in spring when these were likely 
to be found in zooplankton (they spawn at the beginning of winter)* 

One serie of larvae (Nototheniidae sp~) belonging to the Xototheniidae 
family could not be identified to species because of a lack of specimens and 
juveniles. 

No larvae of Parana othenia magellanica and Notothenia comceps coriiceps 
were caught. This was possibly because no sampling was undertaken in the 
nearshore intermediate zone where those two species live and probably spawn* 

Our results on the study of Note them oidei larvae from the Kerguelen 
Islands can help significantly in defining phylogenetic lineages between families, 
genera and sub-genera. The use of the embryonic, larval and juvenile stages to 
study the taxonomy of fish has become more common. Among the most complete 
works, are those of Moser and Ahlstrom (1970, 1972, 1974) on the Myctophidac; 
those of Bertdsen ct at. (1976) on the Notosudidae and contributions published in 
the Ahlstrom Symposium on the ontogeny and systematics of fishes (Anonymous, 
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1984). On that occasion, Stevens et al. (1984) focused their attention on the 
Notothenioidei and summarized the larval characteristics of some of the families. 

In terms of morphology, the larval Nototheniidae are characterized by 
elongate shaped larvae with a round medium sized head and a slightly pointed 
snout, Ghannichthyid larvae have well developed pelvic fins from the earliest sta¬ 
ges, a long flattened-snout and developed teeth. The Harpagiferidae have a short 
broad deep body and from stage 3 the development of opercular and preopercular 
spines is apparent. Some characteristics arc common to the three families, namely, 
the presence of large pectoral fins from the earliest larval stage, and the jugular po¬ 
sition of the pelvic fms. Whatever the species (as for the meristic criteria) the total 
number of myomeres is inferior (from 2 to 4 elements) to the total number of 
vertebrae. 

The sequence of fin formation is common to the Harpagiferidae and 
Nototheniidae. The pectoral and caudal fins form first (stage 2), followed by the 
pelvic fins, with dorsal and anal fms the last to form (stage 3). In larval 
Chan nich thy idae, die pelvic fins form early during development (Stevens et a /,, 
1984) and their size is more important than that of the two other families. 

Since only a few species are represented by the Charmichthyidae and 
Harpagiferidae, at the Kerguelen Islands, we have focused on die Nototheniidae. 
Larval pigmentation allows discrimination between both genera and sub-genera as 
defined in adults by Andersen (1984). The Kerguelen Islands species are divided 
into two sub families, that of Lhe Llegmopinae and that of the Nototheniinae. 

As for die sub-family Eleginopinae, die only species in die area is 
Dissostichus eleginoides. The larvae from the Kerguelen Islands have an 
unpigmented ventral contour which fits die description made by Ciechomski and 
Weiss (1976) and Kellermann (1989) but is contrary to lifremenko's (1979b, 1983) 
juveniles description. The specific character is a vertical pigment band on the 
posterior part of the post anal secdon. 

Among the sub family Nototheniinae, the tribe Nototheniini is represented 
at the Kerguelen Islands by diree genera: Sotothenia (with 3 sub-genera), 
Nototheniops and Paranotothenia. 

Sotothenia: Two species of the Sotothenia sub-genus are found in die 
Kerguelen Islands: Sotothenia rossii rossii and Sotothenia coriic.eps coriiceps. The 
main characterisdcs concerning pigmentation of this sub-genus is that 
melanophores are scattered all over the body but are mainly concentrated on die 
dorsum. 

l he sub genus Lepidonotothen is represented at die Kerguelen Islands by 
Sotothenia squamifrons. The presence of a dorsal pigmented band (on the 
posterior part of die post-anal section) and the presence of a medio-lateral pigmen¬ 
tation row (3-7 stellate melanophores) above the pectoral fms, are the main distinc¬ 
tive characters for this species. The S , squamifrons larvae can be compared to 
those of Sotothenia kempi, a closely related species. Lor die latter species, 
specimens from die Atlantic and Indian sector of die Soudiern ocean were 
described (Efremenko, 1979b, 1983; Ouhamel, 1987; Kellermann, 1989), The 
pigmented band is also present but it extends further centrally. Pigmentation 
above abdomen also exists. For both species, a slight occipital pigmentation 
appears later on. 

In the sub-genus Gobionoiothen, one can find two species endemic to the 
Kerguelen Islands: Sotothenia cyanobrancha and Sotothenia acuta . Larvae have a 
specific pigmentation pattern consisting of stellate melanophores spread on die 
occipital region, die ventral contour row', the peritoneum and the ventral part of 
die abdomen. The pigmentation on the dorsal contour row is double and is present 
at the yolk-sac stage in S. cyanobrancha, and from the postflexion in N. acuta . 
These two species quite similar as regards pigmentadon can be also easily 
separated when taking morphology into account (fables VII, IX). In this sub- 
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genus, larvae of Notoihenia angustifrons and N. gibber ifrons were described 
(Ffrcmenko, 1979b, 1983: Kellermann, 1989), The pigment pattern of Notoihenia 
angustifrons larvae is like that of Notoihenia acuta . Gon and Klages {1988) 
considers that N. angustifrons and A T , marionensis are synonymous and suppose 
that N. acuta may be so, too. Duhamel (1987a) considers that Notoihenia 
marionensis is close or synonymous to Notoihenia acuta when meristic characters 
are taken into account. If one considers larval pigmentation, these last hypothesis 
seem untrue, because in N. angustifrons the dorsal pigmentation is present from the 
first stages but this is not the case for N. acuta. Pigmentation of N. gibberifrons 
(Kdlermann, 1989) is quile similar to that of Notoihenia cyanobrancha but differs 
by the presence of a double medio-lateral line of stellate meianophores - observed 
by Efremenko (1979b) and Kellermann (1989). 

Nototheniops: The larvae of Nototheniops mizops are characterized by their 
slight pigmentation. The pigment pattern consists of a ventral contour and of 1-3 
meianophores on each side of the abdomen. Larvae of this genus were described 
for the Atlantic sector but the descriptions do not always match each other. For 
example, the Nototheniops nudifrons larvae described by Efremenko (1979 b) and 
Kdlermann (1989) had a medio-lateral line of stellate meianophores and a heavily 
pigmented peritoneum. On the contrary. North and White (1982) indicated a lack 
of medio-lateral pigmentation for the same species. When focusing on Nototheniops 
larseni , the yolk-sac larvae described by Konecki and Targett (1989) are similar to 
N. mizops larvae. North and White's (1982) and Efremenko's (1983) descriptions 
of N , larseni larvae, underlined the presence of a medio-lateral line of stellate 
meianophores which does not match with the preceding description. Two different 
groups may exist in the Nototheniops genus, one with slightly pigmented larvae and 
die other one with larvae characterized by the presence of medio-lateral pigmen¬ 
tation, Further observations are necessary to permit a review of the phylogeny of 
this genus, 

Paranotothenia: No descriptions of larvae of this genus exists. Only 

juveniles have been collected until now. Regan (1916) described two 
Paranotothenia mage llank a specimens from the Kerguelen Islands caught with a 
low-net by the HALS, "Challenger*, Those were two juveniles 40 mm long. Their 
colouration does not match that of the adults. They are bright silvery, with the 
back bluish. Because of this, Regan concluded that these juveniles are pelagic. 
Recently, two other specimens were collected with die Bongo-net around the 
Kerguelen Islands. The first one is 44.9 mm long (SL) and was caught in February 
1988 in the north- eastern part of the archipelago, the second one is 47,4 mm long 
(SL) from the Morbihan Bay (June 1989). These two juveniles correspond to the 
description given by Regan (1916), Because of their colouration and shape, they 
can be compared with the fingerlings of Notoihenia rossii rossii called ’blue phase* 
by Burchett (1983) and we speculate that Paranotothenia larvae may be as heavily 
pigmented as Notoihenia sub-genus larvae. 

The specimens named Nototheniidae sp. were not identified, even at the 
genus level. Larvae are characterized by the presence of a medio-lateral line of 
stellate meianophores. No certain identification can be made even when using 
meristic characters, geographical distribution and the period of their presence in 
plankton. Previous authors (North and White, 1982; Efremenko, 1983; 
Kellermann, 1989) gave descriptions of Nototheniops larvae - specially 
Nototheniops larseni - which were similar to those found around the Kerguelen 
Islands, One must add that a close related species of Nototheniops larseni , namely 
Nototheniops tchizh occurs at the Crozet Islands - also located in the Indian sector 
of the Southern ocean, in the west of the Kerguelen Islands. Thus, it is necessary to 
collect more larvae to identify this series. 

As a conclusion, the study of the Notothenioidei phylogeny using the 
morphology and pigmentation of the larval stages can confirm the classification 
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given by Andersen (1984) for the Notoiheniidae family. Morphology, as we already 
pointed out, allows the distinction between the three families. Sampling of fish 
larvae should be planned with regard to season and geographical location to 
enable us to correct the descriptions of Antarctic fish larvae. Species identification 
has to be the first study when ichthyoplankton is to be used for fisheries purposes 
(monitoring stocks and recruitment) (Moser and Ahlstrom, 1976). It may then be 
possible to estimate the success of each year class and to understand die factors 
regulating early survival. 
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